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Objective: 
Methods: 
To analyze characteristics and causes of 
road crash and injuries in China from 2003 to 2005. 
The data of road crash in 2003-2005 were 
collected to study the characteristics including total vehicle 
number, occurrence rates of traffic accidents and serious 
traffic accidents so as to discuss the causes and 
characteristics of road crash in China. 
From 2003 to 2005, the numbers of traffic 
accidents, injuries and deaths as well as the mortality rates 
per 100 OOO persons and per 10 OOO vehicles declined in 
China. Until 2005, the total number of traffic accidents 
decreased to 450 OOO and deaths to 99 000, with the 
mortality rate per 10 000 vehicles being 7.6  persons. While 
the drivers and passengers accounted for 33.2 % and 26.6 % 
of death casualties respectively in 2005. Most traffic 
accidents were caused by drivers, especially those with 
driving experience less than 3 years. Traffic accidents 
occurred on suburban roads accounted for 60%. The 
Results: 
raffic accidents are serious social problems 
affecting health of people in modern society. For T many years, Chinese government and local 
relevant departments have tried to decrease traffic 
accidents and casualties industriously by many means. 
After continual growth in more than 10 years especially 
with enforcement of Regulation of Koad Traffic Safety 
in 2004, the total number of traffic accidents and 
deaths shows first decrease in 2003. ' In the study, the 
authors have reviewed road traffic safety in China from 
2003 to 2005 to deeply understand the characteristics 
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mortality rate of the traffk accidents per 100 km on the 
first grade road ranked the highest. The mortality rate of 
the traffic accidents on expressways ranked the highest, 
with continual increase of death and injury. 
At present, the increase trend of traffic 
accidents and casualties in China has been slowed down to 
some extent and shows a declining tendency, but the 
situation is far away from being optimistic. In order to cut 
down the number of traffic accidents and casualties, we 
should pay more attention to training and managing drivers 
with less than three driving years and those driving buses. 
Strict prevention measures should be laid on traffic 
accidents on first grade roads, expressways and suburban 
roads as well as the enhancement on improving first-aid 
system. 
Key words: Accidents, traffic; Wounds and 
injuries ; Vehicles 
Conclusions : 
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of traffic accidents and injuries. 
METHODS 
Source of data 
The data of traffic accidents in China from 2003 to 
2005 were collected from Traffic Management Bureau, 
Ministry of Public Security of China. 
Main indices and calculating methods 
yeadaverage population in a year x 1000 
casualties 
Vehicles per 1 000 persons = total vehicles in a 
Mortality in casualties = total traffic deaths/ traffic 
Mortality per 100 km = total traffic deaths in a 
Accident intensity = total traffic injured patients/ 
Mortality per 10 000 vehicles = traffic deaths in a 
Mortality per 100 000 persons =traffic deaths in a 
yearltotal mileage in a year x 100 
total traffic deaths 
yeadtotal vehicles in a year x 10 000 
yeadaverage yearly population x 100 000 
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SPSS 13. 0 was employed for statistical analysis. 
x 2  test was used to analyze the ratio of death to injuries 
in traffic accidents in different years and mortality per 
100 km and mortality in casualties in different 
population. It was significant when P <O. 05. 
RESULTS 
The number of vehicles in China 
The total road mileage in China was 1 765 000 km 
in the early 2003 and reached 1 931 000 km in 2005, 
with mean increase of 3.  0% per year. At the same 
time, the total number of vehicles increased from 
79 757 000 in 2003 to 130 395 000 in 2005, with 
average increase of 17.9% per year; and the number 
of vehicles per 1 000 persons increased from 62. 1 to 
99 .7 ,  with mean annual increase of 16.7% . 
Road crash and casualties 
Traffic accidents and corresponding casualties 
and losses The number of road traffic deaths from 
2003 to 2005 was 95. 4 % ,  102. 6% and 92. 2% 
respectively of the previous years. The injured patients 
and property loss also decreased by 24 000 persons and 
1.49 billion RMB in 2005 respectively in contrast to 
those in 2003 (Table 1 ) . 
Table 1 .  road crash and casualties 
from 2003 to 2005 
Accidents Deaths The injured Direct property 
( x104)  ( x104) ( x104)  lass (billion RMB) Years 
2003 66.8 10.4 49.4 33.7 
2004 51.8 10.7 48. I 23.9 
2005 45.0 9 . 9  47.0 18.8 
The mortality per 10 000 vehicles decreased 
regularly from 2003 to 2005 to 10. 8 persons, 9. 9 
persons and 7.6 persons respectively ( Fig. 1 ) . 
Population distribution of the casualties 
Vehicle drivers had higher mortalities and injury 
rates than passengers, pedestrians and non-vehicle 
drivers ( P = 0.000 ) . The casualty of pedestrians was 
significantly higher than that of vehicle drivers and 
passengers ( P = 0.000 ) , showing an increase trend 
from 2003 to 2005 (Table 2 ) .  
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Fig. 1.The mortality per 10 OOO vehicles and 100 0oO persons 
in China from 1994 to 2005. 
Table 2. Population distribution of road traffic casualties 
from 2003 to 2005 ( %  
Constituent ratio Constituent ratio Injury- 
Years 
of death of iniurv death rate 
~ 
A B C D A B C D A B C D  
2003 31.824.024.616.841.430.1 13.812.8 14.014.527.421.7 
2004 32.424.525.016.139.628.3 15.915.015.416.225.919.3 
2005 33.226.624.8 15.538.926.6 17.8 15.7 15.2 16.422.7 17.1 
Notes: A stands for vehicle driver, B for passengers, C for 
pedestrians and D for non-vehicle drivers. 
Most of the deaths were at age of 3640 years, 
followed by 31-35 years and 26-30 years. Each of 
these three age ranges accounted for over 10% of the 
total deaths. Notably, the deaths at age of over 65 
years from 2003 to 2005 accounted for 9 .6% , 9.2% 
and 9 .4% respectively (Table 3 ) .  
Causes of traffic accidents 
The major causes Vehicle drivers were the 
major factor leading to the accidents and casualty, 
which accounted for 86. 3 % ,  89. 8% and 92. 7% of 
the total traffic accidents from 2003 to 2005. 
Similarly, the mortality caused by vehicle drivers 
increased from 77. 3% in 2003 to 92. 2% in 2005. 
The accidents caused by pedestrians and passengers 
decreased gradually from 2. 8% in 2003 to 1. 7% in 
2005 and the deaths caused by them also decreased 
from 6. 1% in 2003 to 2.5% in 2005 (Table 4 ) .  
The leading 6 causes of the vehicle drivers for 
accidents were overspeed, not to obey traffic 
regulations to give a way to other vehicles, keeping 
unsafe space, occupying other vehicle ’ s line, overload 
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and drunk driving. 
Table 3. The deaths at different ages and their percentages in 
the road crash from 2003 to 2005 
2003 2004 2005 
Ages (years) Deaths % Deaths % Deaths % 
1-6 2861 2.7 2891 2.4 2676 2.7 
7-9 1498 1.4 1499 1.4 1221 1.2 
10-12 1118 1.1 1124 1.1 889 0 .9  
13-15 1488 1.4 1563 1 .5  1296 1.3 
16-20 6373 6.1 6649 6.2 6325 6.4 
21-25 9366 9 . 0  9080 8 .5  8350 8 .5  
26-30 11598 11.1 12539 11.7 10757 10.9 
31-35 12977 12.4 12635 11.8 11543 11.7 
3640 13411 12.9 13588 12.7 12339 12.5 
4145 8385 8.0 9551 8.9 9559 9.7 
46-50 9407 9.0 9433 8 .8  8260 8.4 
51-55 6835 6.6 7303 6.8 7089 7.2 
56-60 5079 4 .9  5386 5 . 0  5257 5 .3  
61-65 3959 3.8 3983 3.7 3901 4 .0  
Over65 10016 9.6 9851 9.2 9276 9 .4  
Driving experiences In the 3 years, the 
number of the accidents and casualties caused by 
drivers with a short driving time was high. The 
accidents caused by drivers below 3 years of driving 
were 43. 1% , 45. 1% and 44. 7% of the total 
accidents respectively and the deaths accounted for 
44.0% , 46.2% , 44. 0% of the total. The accidents 
caused by drivers with 1 driving year were 20. 1% , 
20. 7% , 18. 7% of the total, and the deaths were 
20.2% , 20.2% , 17.7% of the total. The accidents 
caused by the drivers with 2 years of driving were 
12.5% , 14.5% , 15.2% of the total, and the deaths 
were 13. 6 % ,  16. 6 % ,  16. 4% of the total. The 
accidents caused by the drivers with 3 years of driving 
were 10. 5 % ,  9. 9 % ,  10. 8% of the total, and the 
deaths were 10.2% , 9.4%, 9. % of the total (Table 5). 
Table 4. The maior causes and casualties of traffic accidents 
Vehicle drivers Non-vehicle drivew Pedestrians and passengers 
Years Accidents Deaths Injured persons Accidents Deaths Injured persons Accidents Deaths Injured persons 
( ~ 1 0 ~ )  ( ~ 1 0 ~ )  ( ~ 1 0 ~ )  ( ~ 1 0 ~ )  ( x104)  ( x104) ( ~ 1 0 ~ )  ( ~ 1 0 ~ )  ( ~ 1 0 ~ )  
2003 57.6 8.07 41.8 1.84 0.45 1.66 1.87 0.64 1.42 
2004 46.5 9.36 43.6 1.43 0.27 1.36 I .  14 0.40 0.83 
2005 41.7 9.11 43.9 1.24 0. 17 1.23 0.77 0.25 0.60 
Table 5. The accidents and casualties caused by drivers with different driving years 
Driving 2003 2004 2005 
year Accidents Deaths Injury Accidents Deaths Injury Accidents Deaths Injury 
1 111823 14811 80508 81521 15107 64659 64659 12674 68699 
2 69492 9958 473 I7 56962 12015 52781 52781 11732 51912 
3 58437 7441 41320 38873 7002 37482 37482 7128 31994 
4 34876 4324 23689 28160 4964 24832 24832 4752 25225 
5 46602 5619 30908 28805 5262 28525 28525 5594 28341 
> 5  235600 3 1020 159525 159353 30446 143198 138163 29889 140954 
The types of roads The number of the 
accidents happened on the countryside roads in the 3 
years were 390 000, 3 10 000, 273 000 respectively, 
which were about 58. 4%, 59. 9 % ,  60. 6% of the 
total accidents respectively. The deaths were 77.2% , 
77.6% , 77. 7 %  of the total deaths and the injuries 
were 65. 3 % ,  63.7%, 62. 5% of the total injuries 
respectively. The number of the accidents happened on 
the urban roads in the 3 years were about 41. 6 % ,  
40.2% , 39.4% of the total accidents respectively. 
The deaths were 22.8% , 22.4% , 22.3% of the total 
deaths and the injuries were 3.7% , 36.3% , 37.5% 
of the total injuries respectively. road crash happened 
on the 2nd and 3rd grade roads were the largest, 
242 000, 188 000, 164 000 respectively, about 
36.3% , 36.4% , 36. 4% of the total accidents. But 
the mortality per 100 km on the 1st grade road was 
higher than that on any other grade roads ( P =O. OOO, 
Table 6). 
Table 6. The mortality per 100 km from 2003 to 2005 
1st grade 2nd grade 3rd grade 4th g d e  
road road road road 
Yrars Expressway Other mads 
2003 17.7 32.3 14.6 6.8 0.9 1.4 
2004 18.2 30.9 13.3 6 .5  0 .8  1.8 
2005 15.6 24.3 11.3 5.7 0 .8  1.8 
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The accidents happened on expressways in the 3 
years were only 5 .4% ,4.  7% and 4. 0% of the total 
accidents respectively, but the numbers were quite 
large ( 36 000, 24 000, 18 000 ) . The deaths 
happened on expressways increased regularly from 
5 269 to 5 407 from 2003 to 2005; the accident 
intensity was 2. 8 ,  2. 4 and 2. 5 ,  the mortality was 
26 .2%,  29.1% , 29.0% and the deaths per 100 km 
were up to 17. 7 ,  18. 2 and 15. 6 respectively 
(Fig. 2 )  
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Fig. 2. The casualty occurred on expressways in recent years. 
Very severe traffic accidents Very severe 
traffic accidents in which over 10 persons died each 
time were 41, 55 and 47 from 2003 to 2005 
respectively, which were 0.06%0, 0. 1 l % o  and 0. 1O%o 
of the total traff;c accidents. There were 645, 852 and 
807 deaths respectively, which were 6 .  78%0,7. 96%o 
and 8. 17%o of the total traffic deaths, and 567, 877 
and 705 persons injured, which were 1. 15%0, 
1.82%0, 1.50%0 of the total traffic injuries. 
DISCUSSION 
Our data show a descending trend on road crash 
and casualties from 2003 to 2005. The deaths per 
100 000 persons caused by traffic accidents in 2004 
increased a little, which may be related to the changes 
of statistic measures of road traffic accident. 
The mortality per 100 000 persons and per 10 000 
vehicles in China decreased continually, and the 
deaths in traffic accidents in 2005 were below 
100 OOO. In the developed countries, the deaths 
caused by traffic accidents are much lower. For 
instance, there are more than 6 000 victims in 
Germany and French respectively each year,' and only 
3 201 in Britain. The mortality per 100 000 persons is 
not high in China compared with some developing 
countries such as Colombia ( 24. 2 ) , Dominica 
( 4 1 . 1 ) ,  Peru (17 .6 ) ,  Nicaragua (20 .1)  from 1998 
to 2003. The status of road traffic safety is generally 
serious in China considering the large numbers of 
accidents and victims and it is our duty and task in a 
long run to improve our road traffic safety conditions, 
emergency network for traffk injuries, rescuing skills 
and technology. 5 * 6  
The factors related to traffic accidents include 
people, vehicle, road and the environment,7 but the 
people, especially drivers are the most important 
factor. Drivers are the main cause of road crash. On 
the other hand, the number of drivers keeps increasing 
in China in recent years, and the increasing speed is 
higher than vehicles, so there are not enough vehicles 
to drive for some drivers, which make some new 
drivers become unskilled and less experienced ones. 
Thus, it is urgent to enforce the training program to the 
8 
drivers having short driving time or experiences. 9 
Both the accidents and casualties on the 
countryside roads were more than one-half of the totals. 
The reason is probably due to the fact that the 2nd and 
3rd grade roads account for a large part of the total 
roads in China. The number of the deaths on these 
roads was high but the mortality per 100 km was low. 
On the 1st grade road, there are generally more 
vehicles and drivers tends to drive faster, so the 
incidence of severe accidents are higher than other 
roads. 
In recent years, the length of expressways in 
China has overpassed that in many Western developed 
time, the casualties on expressways also increased 
regularly and the deaths were up to 6 407 in 2005. 
There are high traffic accidents and deaths on 
expressways in our country. The fact that pedestrians 
walk on or even go across expressways is main reason 
responsible for the accidents. ' I  So, it is mandatory to 
enhance traffic regulation and management on the 
expressways and the propaganda on the road traffic 
safety knowledge. 
countries, 10 up to 41 000 km in 2005. At the same 
In recent years, the number of very severe traffic 
accidents-caused deaths and injuries is high. The main 
causes include overspeed, fatigue driving, overload 
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and occupying other vehicle ’ s line. Thus, it is 
necessary to enforce the safety education to the drivers 
and enhance road traffic management. 
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